Transfection of hypoxia-inducible factor-1 decoy oligodeoxynucleotides suppresses expression of vascular endothelial growth factor in oral squamous cell carcinoma cells.
Vasculature development is thought to be an important aspect in the growth and metastasis of solid tumors. Among the many angiogenic factors produced by tumor cells, vascular endothelial growth factor (VEGF) is considered to play a key role in angiogenic processes. VEGF synthesis is modulated by hypoxia-inducible factor-1 (HIF-1) function within the hypoxic microenvironment of growing cancer tissue. To inhibit HIF-1 activation, oligodeoxynucleotides (ODNs) were synthesized and transferred with either the consensus sequence for HIF-1 binding or a mutated form of this sequence. If we could transfer a large number of ODNs into the cancer cell nucleus, activated HIF-1 might bind to the ODNs, resulting in inhibition of hypoxia-induced VEGF synthesis. We transferred these ODNs into cultured oral squamous cell carcinoma cells (SAS cells) using the hemagglutinating virus of Japan (HVJ)-liposome method. Hypoxia-mediated expression of VEGF by cancer cells was suppressed by transfection of HIF-1 decoy ODNs, but not by mutated HIF-1 decoy ODNs. HIF-1 decoy ODN transfection also inhibited VEGF protein synthesis. These results suggest that transfection with HIF-1 decoy ODNs is effective for regulating tumor growth by reducing VEGF.